Properties and heterogeneity of human fetal pre-B cells transformed by EBV.
A series of 75 EBV-transformed pre-B and B-cell lines from fetal bone marrow at 14 to 18 wk of gestation was cloned for phenotypic, functional and molecular genetic studies. B-cell type volume regulation in response to hypotonic stress, low level CD9 (BA2), and, perhaps biased by our use of EBV, functional EBV receptors with expression of CD21 (B2) determinants characterized the most immature cells detected. These "B-progenitors" contained EBV genomes, maintained Ig H and L chain (as well as TCR) constant region genes in germ-line configuration and did not express other B, T, or myeloid lineage-associated surface markers including CD20 and MHC class II determinants. Such cells may represent B progenitor cells preceding classical pre-B-lymphocytes in pathways of B cell differentiation. Reminiscent of Abelson virus-induced transformation of immature murine B cells, EBV transformability together with the above properties may be the earliest markers of B lineage commitment in man. The expression of MHC class II Ag, CD20, C mu-H and then L chain rearrangements and expression followed in less immature pre-B lymphocytes and permitted a classification of lines into discrete subgroups of increasing maturity. The physical organization of the H chain locus in a given line was a stable characteristic. However, fetal pre-B cell lines showed considerable intraclonal heterogeneity with respect to H chain gene expression and that of differentiation markers such as CD20. Subcloning experiments indicated that this heterogeneity reflected clonally stable expression patterns distributed among subclones in an all-or-none fashion. The induction, by IL-6, of L chain expression in some but not all of these clones was linked to the presence of C mu transcription products, consistent with a possible regulatory role of mu protein in L chain rearrangement and expression. Although pre-B cell differentiation likely follows inherent programming, external signals seem able to hasten development along prescribed, hierarchical differentiation pathways.